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(54) AEROSOL GENERATING DEVICE AND OPERATION METHOD THEREOF

(57) Disclosed is an aerosol generating device in-
cluding a heater that heats an aerosol generating mate-
rial and a controller that controls power to be supplied to
the heater. The controller calculates a first power amount
indicating a power amount used by the heater during a

preset first time period after a heating operation of the
heater is started, and controls the heating operation of
the heater based on whether the first power amount is
greater than or equal to a preset reference power amount.
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Description

Technical Field

[0001] The present disclosure relates to an aerosol
generating device and an operation method thereof.

Background Art

[0002] Recently, the demand for an alternative to tra-
ditional cigarettes has been increased. For example,
there is growing demand for an aerosol generating device
that generates aerosol by heating an aerosol generating
material, rather than by combusting cigarettes. Accord-
ingly, research into a heating-type cigarette and a heat-
ing-type aerosol generating device has been actively
conducted.
[0003] In general, an operation of an aerosol generat-
ing device is controlled based on the number of puffs of
a user and an operation time. In the case of operating
based on the number of puffs, heating is ended when the
accumulated number of puffs reaches a preset number.
Thus, a smoking time may be shorter than the user de-
sires. Moreover, in the case of operating based on the
operation time, heating is ended as the preset time elaps-
es regardless the number of puffs Thus, a cigarette may
be discarded upon end of the heating even though the
aerosol generating material in the cigarette has not been
exhausted.

Disclosure

Technical Solution

[0004] Embodiments of the present disclosure provide
an aerosol generating device and an operation method
thereof that may allow a smoking operation of a user to
the maximum extent possible.
[0005] A technical problem to be solved by the present
embodiment is not limited to the technical problem de-
scribed above, and other technical problems may be in-
ferred from the following embodiments.
[0006] As technical means for solving the technical
problems described above, an aerosol generating device
according to one aspect of the present disclosure in-
cludes a heater that heats an aerosol generating mate-
rial; and a controller that controls power to be supplied
to the heater, wherein the controller calculates a first pow-
er amount indicating a power amount used by the heater
during a preset first time period after a heating operation
of the heater is started, and controls the heating operation
of the heater based on whether the first power amount
is greater than or equal to a preset reference power
amount.
[0007] According to embodiments of the present dis-
closure, heating of a heater is controlled by considering
the power amount consumed by the heater in addition to
the operation time of an aerosol generating device, and

thus, a sufficient smoking time may be provided to a user
to increase satisfaction of smoking.

Description of Drawings

[0008]

FIGS. 1 to 3 are views illustrating examples in which
a cigarette is inserted into an aerosol generating de-
vice;
FIGS. 4 and 5 are views illustrating examples of a
cigarette;
FIG. 6 is a block diagram illustrating a hardware con-
figuration of an aerosol generating device according
to an embodiment;
FIGS. 7 and 8 are example diagrams of a tempera-
ture profile of a heater according to an embodiment;
and
FIGS. 9 and 10 are flowcharts illustrating an opera-
tion method of an aerosol generating device, accord-
ing to an embodiment.

Best Mode

[0009] An aerosol generating device according to one
aspect of the present disclosure includes a heater that
heats an aerosol generating material; and a controller
configured to: calculate a first power amount indicating
a power amount used by the heater during a preset first
time period after a heating operation of the heater is start-
ed, and control the heating operation of the heater based
on whether the first power amount is greater than or equal
to a preset reference power amount.
[0010] An operation method of an aerosol generating
device according to another aspect of the present disclo-
sure starting a heating operation of a heater that heats
an aerosol generating material; calculating a first power
amount indicating a power amount used by the heater
during a preset first time period after the heating opera-
tion of the heater is started; and controlling the heating
operation of the heater based on whether the first power
amount is greater than or equal to a preset reference
power amount.
[0011] A computer-readable recording medium ac-
cording to another aspect of the present disclosure in-
cludes a program that is recorded therein and causes a
computer to perform the operation method of the aerosol
generating device.

Mode for Invention

[0012] With respect to the terms used to describe the
various embodiments, general terms which are currently
and widely used are selected in consideration of func-
tions of structural elements in the various embodiments
of the present disclosure. However, meanings of the
terms can be changed according to intention, a judicial
precedence, the appearance of new technology, and the
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like. In addition, in certain cases, a term which is not
commonly used can be selected. In such a case, the
meaning of the term will be described in detail at the
corresponding portion in the description of the present
disclosure. Therefore, the terms used in the various em-
bodiments of the present disclosure should be defined
based on the meanings of the terms and the descriptions
provided herein.
[0013] In addition, unless explicitly described to the
contrary, the word "comprise" and variations such as
"comprises" or "comprising" will be understood to imply
the inclusion of stated elements but not the exclusion of
any other elements. In addition, the terms "-er", "-or", and
"module" described in the specification mean units for
processing at least one function and/or operation and
can be implemented by hardware components or soft-
ware components and combinations thereof.
[0014] As used herein, expressions such as "at least
one of," when preceding a list of elements, modify the
entire list of elements and do not modify the individual
elements of the list. For example, the expression, "at least
one of a, b, and c," should be understood as including
only a, only b, only c, both a and b, both a and c, both b
and c, or all of a, b, and c.
[0015] It will be understood that when an element or
layer is referred to as being "over," "above," "on," "con-
nected to" or "coupled to" another element or layer, it can
be directly over, above, on, connected or coupled to the
other element or layer or intervening elements or layers
may be present. In contrast, when an element is referred
to as being "directly over," "directly above," "directly on,"
"directly connected to" or "directly coupled to" another
element or layer, there are no intervening elements or
layers present. Like numerals refer to like elements
throughout.
[0016] Hereinafter, the present disclosure will now be
described more fully with reference to the accompanying
drawings, in which example embodiments of the present
disclosure are illustrated such that one of ordinary skill
in the art may easily work the present disclosure. The
disclosure may, however, be embodied in many different
forms and should not be construed as being limited to
the embodiments set forth herein.
[0017] Hereinafter, embodiments of the present disclo-
sure will be described in detail with reference to the draw-
ings.
[0018] FIGS. 1 through 3 are diagrams illustrating ex-
amples in which a cigarette is inserted into an aerosol
generating device.
[0019] Referring to FIG. 1, the aerosol generating de-
vice 1 may include a battery 11, a controller 12, and a
heater 13. Referring to FIGS. 2 and 3, the aerosol gen-
erating device 1 may further include a vaporizer 14. Also,
the cigarette 2 may be inserted into an inner space of the
aerosol generating device 1.
[0020] FIGS. 1 through 3 illustrate components of the
aerosol generating device 1, which are related to the
present embodiment. Therefore, it will be understood by

one of ordinary skill in the art related to the present em-
bodiment that other components may be further included
in the aerosol generating device 1, in addition to the com-
ponents illustrated in FIGS. 1 through 3.
[0021] Also, FIGS. 2 and 3 illustrate that the aerosol
generating device 1 includes the heater 13. However, as
necessary, the heater 13 may be omitted.
[0022] FIG. 1 illustrates that the battery 11, the con-
troller 12, and the heater 13 are arranged in series. Also,
FIG. 2 illustrates that the battery 11, the controller 12,
the vaporizer 14, and the heater 13 are arranged in se-
ries. Also, FIG. 3 illustrates that the vaporizer 14 and the
heater 13 are arranged in parallel. However, the internal
structure of the aerosol generating device 1 is not limited
to the structures illustrated in FIGS. 1 through 3. In other
words, according to the design of the aerosol generating
device 1, the battery 11, the controller 12, the heater 13,
and the vaporizer 14 may be differently arranged.
[0023] When the cigarette 2 is inserted into the aerosol
generating device 1, the aerosol generating device 1 may
operate the heater 13 and/or the vaporizer 14 to generate
aerosol from the cigarette 2 and/or the vaporizer 14. The
aerosol generated by the heater 13 and/or the vaporizer
14 is delivered to a user by passing through the cigarette
2.
[0024] As necessary, even when the cigarette 2 is not
inserted into the aerosol generating device 1, the aerosol
generating device 1 may heat the heater 13.
[0025] The battery 11 may supply power to be used
for the aerosol generating device 1 to operate. For ex-
ample, the battery 11 may supply power to heat the heat-
er 13 or the vaporizer 14, and may supply power for op-
erating the controller 12. Also, the battery 11 may supply
power for operations of a display, a sensor, a motor, etc.
mounted in the aerosol generating device 1.
[0026] The controller 12 may generally control opera-
tions of the aerosol generating device 1. In detail, the
controller 12 may control not only operations of the bat-
tery 11, the heater 13, and the vaporizer 14, but also
operations of other components included in the aerosol
generating device 1. Also, the controller 12 may check a
state of each of the components of the aerosol generating
device 1 to determine whether or not the aerosol gener-
ating device 1 is able to operate.
[0027] The controller 12 may include at least one proc-
essor. A processor can be implemented as an array of a
plurality of logic gates or can be implemented as a com-
bination of a microprocessor and a memory in which a
program executable in the microprocessor is stored. It
will be understood by one of ordinary skill in the art that
the processor can be implemented in other forms of hard-
ware.
[0028] The heater 13 may be heated by the power sup-
plied from the battery 11. For example, when the cigarette
2 is inserted into the aerosol generating device 1, the
heater 13 may be located outside the cigarette 2. Thus,
the heated heater 13 may increase a temperature of an
aerosol generating material in the cigarette 2.
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[0029] The heater 13 may include an electro-resistive
heater. For example, the heater 13 may include an elec-
trically conductive track, and the heater 13 may be heated
when currents flow through the electrically conductive
track. However, the heater 13 is not limited to the example
described above and may include all heaters which may
be heated to a desired temperature. Here, the desired
temperature may be pre-set in the aerosol generating
device 1 or may be set as a temperature desired by a
user.
[0030] As another example, the heater 13 may include
an induction heater. In detail, the heater 13 may include
an electrically conductive coil for heating a cigarette in
an induction heating method, and the cigarette may in-
clude a susceptor which may be heated by the induction
heater.
[0031] For example, the heater 13 may include a tube-
type heating element, a plate-type heating element, a
needle-type heating element, or a rod-type heating ele-
ment, and may heat the inside or the outside of the cig-
arette 2, according to the shape of the heating element.
[0032] Also, the aerosol generating device 1 may in-
clude a plurality of heaters 13. Here, the plurality of heat-
ers 13 may be inserted into the cigarette 2 or may be
arranged outside the cigarette 2. Also, some of the plu-
rality of heaters 13 may be inserted into the cigarette 2
and the others may be arranged outside the cigarette 2.
In addition, the shape of the heater 13 is not limited to
the shapes illustrated in FIGS. 1 through 3 and may in-
clude various shapes.
[0033] The vaporizer 14 may generate aerosol by heat-
ing a liquid composition and the generated aerosol may
pass through the cigarette 2 to be delivered to a user. In
other words, the aerosol generated via the vaporizer 14
may move along an air flow passage of the aerosol gen-
erating device 1 and the air flow passage may be con-
figured such that the aerosol generated via the vaporizer
14 passes through the cigarette 2 to be delivered to the
user.
[0034] For example, the vaporizer 14 may include a
liquid storage, a liquid delivery element, and a heating
element, but it is not limited thereto. For example, the
liquid storage, the liquid delivery element, and the heating
element may be included in the aerosol generating de-
vice 1 as independent modules.
[0035] The liquid storage may store a liquid composi-
tion. For example, the liquid composition may be a liquid
including a tobacco-containing material having a volatile
tobacco flavor component, or a liquid including a non-
tobacco material. The liquid storage may be formed to
be detachable from the vaporizer 14 or may be formed
integrally with the vaporizer 14.
[0036] For example, the liquid composition may in-
clude water, a solvent, ethanol, plant extract, spices, fla-
vorings, or a vitamin mixture. The spices may include
menthol, peppermint, spearmint oil, and various fruit-fla-
vored ingredients, but are not limited thereto. The flavor-
ings may include ingredients capable of providing various

flavors or tastes to a user. Vitamin mixtures may be a
mixture of at least one of vitamin A, vitamin B, vitamin C,
and vitamin E, but are not limited thereto. Also, the liquid
composition may include an aerosol forming substance,
such as glycerin and propylene glycol.
[0037] The liquid delivery element may deliver the liq-
uid composition of the liquid storage to the heating ele-
ment. For example, the liquid delivery element may be a
wick such as cotton fiber, ceramic fiber, glass fiber, or
porous ceramic, but is not limited thereto.
[0038] The heating element is an element for heating
the liquid composition delivered by the liquid delivery el-
ement. For example, the heating element may be a metal
heating wire, a metal hot plate, a ceramic heater, or the
like, but is not limited thereto. In addition, the heating
element may include a conductive filament such as ni-
chrome wire and may be positioned as being wound
around the liquid delivery element. The heating element
may be heated by a current supply and may transfer heat
to the liquid composition in contact with the heating ele-
ment, thereby heating the liquid composition. As a result,
aerosol may be generated.
[0039] For example, the vaporizer 14 may be referred
to as a cartomizer or an atomizer, but it is not limited
thereto.
[0040] Also, the aerosol generating device 1 may have
a structure that introduces external air or discharge in-
ternal air even when the cigarette 2 is inserted into the
aerosol generating device 1.
[0041] Although not illustrated in FIGS. 1 through 3,
the aerosol generating device 1 and an additional cradle
may form together a system. For example, the cradle
may be used to charge the battery 11 of the aerosol gen-
erating device 1. Alternatively, the heater 13 may be heat-
ed when the cradle and the aerosol generating device 1
are coupled to each other.
[0042] The cigarette 2 may be similar to a general com-
bustive cigarette. For example, the cigarette 2 may be
divided into a first portion including an aerosol generating
material and a second portion including a filter, etc. Al-
ternatively, the second portion of the cigarette 2 may also
include an aerosol generating material. For example, an
aerosol generating material made in the form of granules
or capsules may be inserted into the second portion.
[0043] The entire first portion may be inserted into the
aerosol generating device 1, and the second portion may
be exposed to the outside. Alternatively, only a portion
of the first portion may be inserted into the aerosol gen-
erating device 1. Otherwise, the entire first portion and a
portion of the second portion may be inserted into the
aerosol generating device 1. The user may puff aerosol
while holding the second portion by the mouth of the user.
In this case, the aerosol is generated by the external air
passing through the first portion, and the generated aer-
osol passes through the second portion and is delivered
to the user’s mouth.
[0044] For example, the external air may flow into at
least one air passage formed in the aerosol generating
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device 1. For example, opening and closing of the air
passage and/or a size of the air passage may be adjusted
by the user. Accordingly, the amount and smoothness of
smoke may be adjusted by the user. As another example,
the external air may flow into the cigarette 2 through at
least one hole formed in a surface of the cigarette 2.
[0045] Hereinafter, an example of the cigarette 2 will
be described with reference to FIGS. 4 and 5.
[0046] FIGS. 4 and 5 are diagrams showing examples
of cigarettes.
[0047] Referring to FIG. 4, the cigarette 2 may include
a tobacco rod 21 and a filter rod 22. The first portion
21000 described above with reference to FIGS. 1 through
3 may include the tobacco rod, and the second portion
may include the filter rod 22.
[0048] FIG. 4 illustrates that the filter rod 22 includes
a single segment. However, the filter rod 22 is not limited
thereto. In other words, the filter rod 22 may include a
plurality of segments. For example, the filter rod 22 may
include a first segment configured to cool an aerosol and
a second segment configured to filter a certain compo-
nent included in the aerosol. Also, as necessary, the filter
rod 22 may further include at least one segment config-
ured to perform other functions.
[0049] The cigarette 2000 may be packaged using at
least one wrapper 24. The wrapper 24 may have at least
one hole through which external air may be introduced
or internal air may be discharged. For example, the cig-
arette 2 may be packaged using one wrapper 24. As an-
other example, the cigarette 2 may be double-packaged
using at least two wrappers 24. For example, the tobacco
rod 21 may be packaged using a first wrapper 241, and
the filter rod 22 may be packaged using wrappers 242,
243, 244. In addition, the cigarette 2 may be repackaged
by a single wrapper 245. When each of the tobacco rod
21 and the filter rod 22 includes a plurality of segments,
each segment may be packaged using wrappers 242,
243, 244.
[0050] The tobacco rod 21 may include an aerosol gen-
erating material. For example, the aerosol generating
material may include at least one of glycerin, propylene
glycol, ethylene glycol, dipropylene glycol, diethylene
glycol, triethylene glycol, tetraethylene glycol, and oleyl
alcohol, but it is not limited thereto. Also, the tobacco rod
21 may include other additives, such as flavors, a wetting
agent, and/or organic acid. Also, the tobacco rod 21 may
include a flavored liquid, such as menthol or a moistur-
izer, which is injected to the tobacco rod 21.
[0051] The tobacco rod 21 may be manufactured in
various forms. For example, the tobacco rod 21 may be
formed as a sheet or a strand. Also, the tobacco rod 21
may be formed as a pipe tobacco, which is formed of tiny
bits cut from a tobacco sheet. Also, the tobacco rod 21
may be surrounded by a heat conductive material. For
example, the heat-conducting material may be, but is not
limited to, a metal foil such as aluminum foil. For example,
the heat conductive material surrounding the tobacco rod
21 may uniformly distribute heat transmitted to the tobac-

co rod 21, and thus, the heat conductivity of the tobacco
rod may be increased. As a result, the taste of the tobacco
may be improved. Also, the heat conductive material sur-
rounding the tobacco rod 21 may function as a susceptor
heated by the induction heater. Here, although not illus-
trated in the drawings, the tobacco rod 21 may further
include an additional susceptor, in addition to the heat
conductive material surrounding the tobacco rod 21.
[0052] The filter rod 22 may include a cellulose acetate
filter. Shapes of the filter rod 22 are not limited. For ex-
ample, the filter rod 22 may include a cylinder-type rod
or a tube-type rod having a hollow inside. Also, the filter
rod 22 may include a recess-type rod. When the filter rod
22 includes a plurality of segments, at least one of the
plurality of segments may have a different shape.
[0053] Also, the filter rod 22 may include at least one
capsule 23. Here, the capsule 23 may generate a flavor
or an aerosol. For example, the capsule 23 may have a
configuration in which a liquid containing a flavoring ma-
terial is wrapped with a film. For example, the capsule
23 may have a spherical or cylindrical shape, but is not
limited thereto.
[0054] Referring to FIG. 5, the cigarette 3 may include
a front-end plug 33. The front-end plug 33 may be located
on a side of the tobacco rod 31, the side not facing the
filter rod 32. The front-end plug 33 may prevent the to-
bacco rod 31 from being detached and may prevent the
liquefied aerosol from flowing from the tobacco rod 31
into an aerosol generating device during smoking.
[0055] The filter rod 32 may include a first segment 321
and a second segment 322. Here, the first segment 321
may correspond to a first segment of the filter rod 22 of
FIG. 4, and the second segment 322 may correspond to
a third segment of the filter rod 22 of FIG. 4.
[0056] A diameter and a total length of the cigarette 3
may correspond to a diameter and a total length of the
cigarette 2 of FIG. 4.
[0057] The cigarette 3 may be packaged by at least
one wrapper 35. The wrapper 35 may have at least one
hole through which external air flows in or internal gas
flows out. For example, the front end plug 33 may be
packaged by a first wrapper 351, the cigarette rod 31
may be packaged by a second wrapper 352, the first
segment 321 may be packaged by a third wrapper 353,
and the second segment 322 may be packaged by a
fourth wrapper 354. Further, the entirety of the cigarette
3 may be repackaged by a fifth wrapper 355.
[0058] In addition, at least one perforation 36 may be
formed in the fifth wrapper 355. For example, the perfo-
ration 36 may be formed in a region surrounding the cig-
arette rod 31 but is not limited thereto. The perforation
36 may serve to transfer heat generated by the heater
13 illustrated in FIGS. 2 and 3 to the inside of the cigarette
rod 31.
[0059] In addition, at least one capsule 34 may be in-
cluded in the second segment 322. Here, the capsule 34
may perform a function of generating flavor or a function
of generating aerosol. For example, the capsule 34 may
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have a structure in which a liquid containing a fragrance
is wrapped with a film. The capsule 34 may have a spher-
ical or cylindrical shape but is not limited thereto.
[0060] FIG. 6 is a block diagram illustrating a hardware
configuration of an aerosol generating device according
to an embodiment.
[0061] An aerosol generating device 600 may include
a controller 610, a heater 620, a battery 640, a memory
650, a sensor 660, and a user interface 670. According
to embodiments, the aerosol generating device 600 may
further include a vaporizer 630. The controller 610, the
heater 620, the vaporizer 630, and the battery 640 illus-
trated in FIG. 6 may have similar configuration to the
controller 12, the heater 13, the vaporizer 14, and the
battery 11 of FIGS. 1 to 3. Thus, the description made
with reference to FIGS. 1 to 3 may be applied to FIG. 6
in the same manner, and thus, duplicate description will
be omitted.
[0062] However, one or more components illustrated
in FIG. 6 may be omitted. The aerosol generating device
600 may be configured by more or less configuration el-
ements than the configuration elements illustrated in FIG.
6.
[0063] The controller 610 controls the overall operation
of the aerosol generating device 600. For example, the
controller 610 may analyze and process sensing data
acquired by the sensor 660. The controller 610 may start,
stop, or continue to supply power from the battery 640
to the heater 620 and the vaporizer 630, based on the
sensing data. The controller 610 may control the amount
of power supplied to the heater 620 and the vaporizer
630 and a power supply time so that the heater 620 and
the vaporizer 630 may be heated to a predetermined tem-
perature or maintained at an appropriate temperature. In
addition, the controller 610 may process various types
of input information and output information of the user
interface 670.
[0064] According to an embodiment, the controller 610
may measure the amount of power for heating the heater
620 and the vaporizer 630. For example, the controller
610 may acquire a current value measured by at least
one element capable of measuring the current value input
to the heater 620 and the vaporizer 630, and may calcu-
late the amount of power by using the acquired current
value. As another example, the controller 610 may ac-
quire a voltage value measured by at least one element
capable of measuring the voltage value input to the heat-
er 620 and the vaporizer 630, and may calculate the
amount of power by using the acquired voltage value. As
another example, the controller 610 may acquire a cur-
rent value and a voltage value measured by at least one
element capable of measuring the current value and the
voltage value input to the heater 620 and the vaporizer
630, and may calculate the amount of power by using
the current value and the voltage value which are ac-
quired. At least one element capable of measuring the
current value and/or the voltage value may be configured
integrally with the controller 610 or may be configured as

a separate element.
[0065] According to an embodiment, the controller 610
may control heating operations of the heater 620 and the
vaporizer 630 by comparing the measured amount of ac-
cumulated power of the heater 620 and the vaporizer 630
with a reference power amount stored in the memory
650. Detailed description thereof will be made below.
[0066] The battery 640 supplies power to be used for
operating the aerosol generating device 600. That is, the
battery 640 may supply power so that the heater 620 and
the vaporizer 630 may be heated. In addition, the battery
640 may supply power necessary for operations of other
components included in the aerosol generating device
600, such as the sensor 660, the user interface 670, the
memory 650, and the controller 610. The battery 640 may
be a rechargeable battery or a disposable battery. For
example, the battery 640 may be a lithium polymer (LiPo-
ly) battery but is not limited thereto.
[0067] The memory 650 is hardware that stores vari-
ous data processed in the aerosol generating device 600
and may store data processed or to be processed by the
controller 610. The memory 650 may be implemented
with various types of memory, such as dynamic random
access memory (DRAM), static random access memory
(SRAM), read-only memory (ROM), electrically erasable
programmable read-only memory (EEPROM), etc.
[0068] The memory 650 may store an operation time
of the aerosol generating device 600, the maximum
number of puffs, the current number of puffs, at least one
temperature profile, a reference power amount, a history
of power consumption, and/or data on a smoking pattern
of a user..
[0069] The aerosol generating device 600 may include
at least one sensor 660. A sensing result output by at
least one sensor 660 is transferred to the controller 610,
and the controller 610 may control the aerosol generating
device 600 according to the sensing result to perform
various functions such as controlling operations of the
heater 620 and the vaporizer 630, restricting smoking,
identifying insertion/non-insertion of a cigarette (or car-
tridge), and displaying a notification.
[0070] For example, at least one sensor 660 may in-
clude a puff detection sensor. The puff detection sensor
may detect a user’s puff based on a temperature change,
a flow change, a voltage change, and/or a pressure
change.
[0071] In addition, at least one sensor 660 may include
a temperature detection sensor. The temperature detec-
tion sensor may detect a temperature of the heater 620
and the vaporizer 630. The aerosol generating device
600 may include a separate temperature sensor that de-
tects a temperature of the heater 620. Alternatively, the
heater 620 and the vaporizer 630 themselves may detect
a temperature. In an embodiment, while the heater 620
and the vaporizer 630 function as temperature detection
sensors, a separate temperature detection sensor may
be further included in the aerosol generating device 600.
[0072] The user interface 670 may provide information
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on a state of the aerosol generating device 600 to a user.
The user interface 670 may include various interfacing
elements such as, a display or a lamp that outputs visual
information, a motor that outputs tactile information, a
speaker that outputs sound information, and terminals
for data communication with input/output (I/O) interfacing
elements (for example, buttons or a touch screen) that
receives information input by a user or outputs informa-
tion to the user or for receiving charging power, a com-
munication interfacing module for performing wireless
communication (for example, WI-FI, WI-FI Direct, Blue-
tooth, near-field communication (NFC), and so on) with
external devices.
[0073] However, the aerosol generating device 600
may only include some of the various interfacing ele-
ments illustrated above.
[0074] Hereinafter, a method by which the controller
610 of the aerosol generating device 600 according to
an embodiment controls an operation of the heater 620
will be described. For the sake of convenience, a method
of controlling the operation of the heater 620 will be main-
ly described, and the method may be similarly applied to
control an operation of the vaporizer 630.
[0075] If a signal requesting activation of the heater
620 is generated, the controller 610 starts a heating op-
eration of the heater 620 by supplying power to the heater
620. For example, the signal requesting activation of the
heater 620 may be a signal input by a user, a signal in-
dicating insertion of a cigarette or a cartridge, etc., but is
not limited thereto. In an embodiment, the heating oper-
ation of the heater 620 may vary according to the time
of execution.
[0076] For example, the heating operation of the heater
620 may include a first heating operation, a second heat-
ing operation, and a third heating operation. The first
heating operation may be preparing for a start of a user’s
puff by reaching a target temperature for a relatively short
time from when power supply to the heater 620 is started.
The second heating operation may be maintaining at a
preset temperature for a preset first time period so that
an appropriate amount of aerosol may be generated ac-
cording to user’s puffs. The third heating operation may
be maintaining at a preset temperature so that aerosol
may be generated according to a user’s additional puff
after the preset first time period expires.
[0077] Here, the preset first time period may be deter-
mined based on the average time that is normally taken
for consuming a smoking article (for example, a cigarette
or a cartridge) containing an aerosol generating material.
[0078] If the heating operation of the heater 620 is start-
ed, the controller 610 controls the heating operation of
the heater 620 according to a previously stored temper-
ature profile. The temperature profile may indicate proper
temperatures of the heater 620 according to an elapse
of time.
[0079] The controller 610 calculates a first power
amount indicating a power amount used by the heater
620 during the first time period (i.e., between the heating

start time point and the first time point). To this end, the
controller 610 may calculate the power amount used by
the heater 620 while controlling the heating operation of
the heater 620 according to a predetermined temperature
profile during the first period. For example, the controller
610 may check the amount of power that is used by the
heater 620 during each predetermined time interval and
add up to calculate the first power amount.
[0080] When the first time period expires, the controller
610 controls the heating operation of the heater 620
based on whether or not the calculated first power
amount is greater than or equal to a preset reference
power amount.
[0081] According to an embodiment, the reference
power amount may be determined by the sum of a power
amount PA indicating a power amount used by the heater
620 when there is no puff during the first time period and
a power amount PB indicating a power amount used by
the heater 620 for handing a predetermined number of
puffs. The reference power amount may be pre-stored
in the memory 650 of the aerosol generating device 600.
[0082] According to an embodiment, the power
amounts PA and PB may be determined experimentally
in advance, and may be stored in the memory 650. Ac-
cording to another embodiment, the power amount PB
may be reset based on the accumulated smoking pattern
data as a user uses the aerosol generating device 600.
In this case, the reference power amount may also be
reset to the sum of the reset power amount PB and the
pre-stored power amount PA.
[0083] For example, the smoking pattern data may in-
clude at least one of a history of the amount of used
power per puff, a history of the number of puffs occurred
during the first time period, and a history of the total
amount of used power by the puffs occurred during the
first time period, and the controller 610 may reset the
power amount PB by using at least one of the histories.
In this case, resetting of the power amount PB may be
periodically performed or may be performed as a signal
for requesting resetting is input, but is not limited thereto.
[0084] According to an embodiment, when the calcu-
lated first power amount is greater than or equal to the
reference power amount, the controller 610 may end the
heating operation of the heater 620. For example, the
controller 610 may end the heating operation of the heat-
er 620 by stopping supply of power to the heater 620.
[0085] Moreover, when the calculated first power
amount is less than the reference power amount, the
controller 610 may continue the heating operation of the
heater 620, based on a difference between the first power
amount and the reference power amount so that a tem-
perature of the heater 620 is maintained at a temperature
lower than or equal to a temperature at the first time. As
such, even when the accumulated amount of used power
(i.e., the first power amount) is less than the reference
amount of power, the user may continue smoking after
the first time period expires. Since puff patterns such as
a puff strength, a puff time, and a puff frequency are dif-
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ferent for each user, users may not smoke sufficiently
during the first time period that is determined experimen-
tally or statistically. In this regard, an embodiment pro-
vides the user with an additional smoking time so that
the maximum amount of smoking is allowed for one
smoking article.
[0086] In addition, the controller 610 may calculate a
second power amount indicating a power amount that is
used by the heater 620 after the first time period expires.
For example, the controller 610 may check the amount
of power that is used by the heater 620 during each pre-
determined time interval and add up to calculate the sec-
ond power amount. The controller 610 may continue the
heating operation of the heater 620 until the second pow-
er amount reaches a difference value between the first
power amount and the reference power amount. Here-
inafter, a method by which the controller 610 continues
the heating operation of the heater 620 will be described
with reference to FIGS. 7 and 8.
[0087] FIGS. 7 and 8 are example diagrams of a tem-
perature profile of the heater according to an embodi-
ment. In other words, FIGS. 7 and 8 illustrate changes
in temperature of the heater 620 according to an elapse
of time from when the heating operation of the heater
620 is started to when the heating operation is ended.
However, this is only an example and the graph may
variously change depending on embodiments.
[0088] Referring to FIG. 7, the controller 610 may con-
trol the heater 620 so that a temperature of the heater
620 rises from the ambient temperature to a first temper-
ature T1 during a first period 710. The first temperature
T1 is a temperature suitable for vaporizing an aerosol
generating material and may change depending on
smoking environment (for example, a temperature, a
pressure, humidity, a smoking pattern of a user, air com-
position, and so on) within a preset allowable tempera-
ture range. The heating operation of the heater 620 dur-
ing the first period 710 may correspond to a first heating
operation described above.
[0089] During a second period 720, the controller 610
may control the heater 620 so that the temperature of
the heater 620 is reduced to and maintained at a second
temperature T2. The second temperature T2 may be
within the allowable temperature range and may be lower
than the first temperature T1. The second temperature
T2 may be maintained until a preset first time point t1
(i.e., until the first time period expires). The heating op-
eration of the heater 620 during the second period 720
may correspond to the second heating operation de-
scribed above.
[0090] If the first power amount (i.e., the power amount
consumed by the heater 620 between the heating start
time point and the first time point t1) is less than the ref-
erence power amount, the controller 610 may control the
heater 620 so that the temperature of the heater 620 is
maintained at the temperature T2 during a third period
730. The heating operation of the heater 620 during the
third period 730 may correspond to the third heating op-

eration described above. The third operation may con-
tinue until a second time point t2. For example, the sec-
ond time point t2 may indicate when the second power
amount reaches a difference between the first power
amount and the reference power amount.
[0091] During the third period 730, the temperature of
the heater 620 is maintained at the same temperature
as the temperature T2, and thus, the amount and quality
of atomization of the second period 720 may be main-
tained during the third period 730.
[0092] The controller 610 may end the heating opera-
tion of the heater 620 after the second time point t2.
[0093] Referring to FIG. 8, during the first period 810,
the controller 610 may control the heater 620 so that the
temperature of the heater 620 rises from the ambient
temperature to the first temperature T1. As described
above with reference to FIG. 7, the first temperature T1
may be a temperature suitable for vaporizing an aerosol
generating material and may change depending on
smoking environment within a preset allowable temper-
ature range. The heating operation of the heater 620 dur-
ing the first period 810 may correspond to the first heating
operation described above.
[0094] During the second period 820, the controller 610
may control the heater 620 so that the temperature of
the heater 620 is reduced from the first temperature T1
to the second temperature T2. The second temperature
T2 may be within the allowable temperature range and
may be lower than the first temperature T1. The second
temperature T2 may be maintained until a preset first
time point t1. The heating operation of the heater 620
during the second period 820 may correspond to the sec-
ond heating operation described above.
[0095] If the first power amount is less than the refer-
ence power amount, the controller 610 may control power
supply to the heater 620 so that the temperature of the
heater 620 is reduced to and maintained at a third tem-
perature T3 during the third period 830. During the third
period 830, the heating operation of the heater 620 may
correspond to the third heating operation described
above and may be continued until the second time point
t2. For example, the second time t2 may indicate when
the second power amount reaches a difference value
between the first power amount and the reference power
amount.
[0096] According to an embodiment, the greater the
difference value between the first power amount and the
reference power amount is, the lower the temperature
T3 may be. However, the third temperature T3 may be
set within a preset allowable temperature range. Here,
the allowable temperature range may be a temperature
suitable for vaporizing an aerosol generating material.
For example, the allowable temperature range may be
set to a temperature range in which the amount and qual-
ity of atomization is maintained without causing carbon-
ization.
[0097] Since the temperature of the heater 620 during
the third period 830 is maintained lower than the temper-
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ature T2, it is possible to prevent the heater 620 from
being overheated and carbonized due to depletion of the
aerosol generating material. As such, degradation of
smoking quality may also be prevented.
[0098] The controller 610 may end the heating opera-
tion of the heater 620 after the second time point t2.
[0099] According to an embodiment, respective peri-
ods 710, 720, 730, 810, 820, and 830 of FIGS. 7 and 8
may be further divided into a plurality of periods, and the
controller 610 may control the heating operation of the
heater 620 so that the temperature of the heater 620 is
maintained at a preset temperature corresponding to
each of the plurality of periods. In some embodiments,
the preset temperature in one or more of the plurality of
periods may increase or decrease gradually. Also, the
preset temperature in one or more of the plurality of pe-
riods may increase and then decrease or may decrease
and then increase.
[0100] For example, during the third periods 730 and
830, the controller 610 may maintain the temperature of
the heater 620 at the temperature T2 from the first time
t1 for a predetermined time period, and then maintain the
temperature of the heater 620 at a temperature T3 lower
than the temperature T2 after the predetermined time.
Here, the predetermined time may be selected by the
controller 610 according to smoking environment (for ex-
ample, a temperature, a pressure, humidity, a smoking
pattern of a user, air composition, and so on) that is de-
termined based on information output by the sensor 660
or retrieved from the memory 650.
[0101] FIGS. 9 and 10 are flowcharts illustrating an op-
eration method of an aerosol generating device, accord-
ing to an embodiment.
[0102] Referring to FIG. 9, the aerosol generating de-
vice 600 starts a heating operation of the heater 620 that
heats an aerosol generating material in step S910. If a
signal for requesting activation of the heater 620 is gen-
erated, the aerosol generating device 600 may start a
heating operation of the heater 620 by supplying power
to the heater 620.
[0103] In step S920, the aerosol generating device 600
calculates a first power amount indicating a power
amount that has been used by the heater 620 from a
point in time when the heating operation of the heater
620 is started (i.e., since the heating start time point).
The aerosol generating device 600 may calculate the first
power amount while controlling the heating operation of
the heater 620 according to a predetermined temperature
profile, until a preset first time period expires. For exam-
ple, the aerosol generating device 600 may check the
amount of power that is used by the heater 620 during
each predetermined time interval and add up to calculate
the first power amount.
[0104] In step S930, the aerosol generating device 600
determines whether or not a preset first time period
elapsed after the heating operation of the heater 620 was
started.
[0105] When the preset first time period did not elapse

yet, the aerosol generating device 600 continues to cal-
culate the first power amount and heats the heater 620
according to the preset temperature profile until the first
time period expires.
[0106] If the preset first time period elapses, the aero-
sol generating device 600 determines whether or not the
first power amount is greater than or equal to a preset
reference power amount in step S940. Step S940 may
be performed by real-time monitoring of the aerosol gen-
erating device 600 or may be performed at predeter-
mined time intervals. The aerosol generating device 600
may control the heating operation of the heater 620 ac-
cording to the determination result in step S940.
[0107] If the first power amount is greater than or equal
to the reference power amount, the aerosol generating
device 600 ends the heating operation of the heater 620
in step S950. For example, the aerosol generating device
600 may end the heating operation of the heater 620 by
stopping supply of power to the heater 620.
[0108] If the first power amount is less than the refer-
ence power amount, the aerosol generating device 600
continues the heating operation of the heater 620 based
on a difference value between the first power amount
and the reference power amount so that a temperature
of the heater 600 is maintained at a temperature lower
than or equal to the temperature at the first time point
(i.e., at the time point when the first time period expired).
[0109] FIG. 10 is a flowchart illustrating a method of
continuing the heating operation of the heater 620 ac-
cording to step S960 of FIG. 9.
[0110] In step S1010, the aerosol generating device
600 calculates the second power amount indicating a
power mount that has been used by the heater 620 since
the preset first time period expired. After the first time
period expires, the aerosol generating device 600 may
calculate the second power amount while controlling the
heating operation of the heater 620 according to a pre-
determined temperature profile. For example, the aero-
sol generating device 600 may check the amount of pow-
er that is used by the heater 620 during each predeter-
mined time interval and add up to calculate the second
power amount.
[0111] In step S1020, the aerosol generating device
600 determines whether or not the calculated second
power amount reaches a difference value between the
first power amount and the reference power amount.
Step S1020 may be performed by real-time monitoring
of the aerosol generating device 600 or may be per-
formed at predetermined time intervals.
[0112] If the second power amount is less than the dif-
ference value between the first power amount and the
reference power amount, the aerosol generating device
600 continues to calculate the second power amount and
continues to heat the heater 620.
[0113] If the second power amount reaches the differ-
ence value between the first power amount and the ref-
erence power amount, the aerosol generating device 600
may selectively perform step S1030 or step S1040. Al-
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ternatively, the aerosol generating device 600 may per-
form steps S1030 and S1040 sequentially or alternately.
[0114] In step S1030, the aerosol generating device
600 continues the heating operation of the heater 620 so
that the temperature of the heater 620 is maintained at
a temperature at the first time point (i.e., at a point in time
when the first time period expires).
[0115] In step S1040, the aerosol generating device
600 continues the heating operation of the heater 620 so
that the temperature of the heater 620 is maintained at
a temperature lower than the temperature at the first time
point.
[0116] The content described with reference to FIGS.
7 and 8 may also be applied to steps S1030 and S1040
in the same manner.
[0117] Moreover, the operation method of the aerosol
generating device described above may be generated
as a program executable on a computer and may be per-
formed by a general-purpose digital computer that exe-
cutes the program by using a computer-readable record-
ing medium. In addition, a structure of data used in the
operation method of the aerosol generating device de-
scribed above may be recorded on a computer-readable
recording medium through various elements. The com-
puter-readable recording medium includes a storage me-
dium such as a magnetic storage medium (for example,
ROM, RAM, USB, floppy disk, hard disk, or so on) or an
optical read medium (for example, CD-ROM, DVD, or so
on).
[0118] At least one of the components, elements, mod-
ules or units (collectively "components" in this paragraph)
represented by a block in the drawings such as the con-
troller 610 and the user interface 670 in FIG. 6, may be
embodied as various numbers of hardware, software
and/or firmware structures that execute respective func-
tions described above, according to an example embod-
iment. For example, at least one of these components
may use a direct circuit structure, such as a memory, a
processor, a logic circuit, a look-up table, etc. that may
execute the respective functions through controls of one
or more microprocessors or other control apparatuses.
Also, at least one of these components may be specifi-
cally embodied by a module, a program, or a part of code,
which contains one or more executable instructions for
performing specified logic functions, and executed by
one or more microprocessors or other control apparatus-
es. Further, at least one of these components may in-
clude or may be implemented by a processor such as a
central processing unit (CPU) that performs the respec-
tive functions, a microprocessor, or the like. Two or more
of these components may be combined into one single
component which performs all operations or functions of
the combined two or more components. Also, at least
part of functions of at least one of these components may
be performed by another of these components. Further,
although a bus is not illustrated in the above block dia-
grams, communication between the components may be
performed through the bus. Functional aspects of the

above example embodiments may be implemented in
algorithms that execute on one or more processors. Fur-
thermore, the components represented by a block or
processing steps may employ any number of related art
techniques for electronics configuration, signal process-
ing and/or control, data processing and the like.
[0119] Those skilled in the art relating to the present
embodiments may understand that the embodiments
may be changed in various forms without departing from
the essential characteristics described above. Therefore,
the disclosed methods should be considered in a descrip-
tive point of view not a restrictive point of view. The scope
of the present disclosure is described in the claims rather
than the foregoing description, and all differences within
the equivalent range should be interpreted as being in-
cluded in the present disclosure.
[0120] It follows a list of example:

1. An aerosol generating device comprising:

a heater configured to heat an aerosol generat-
ing material; and
a controller configured to:

calculate a first power amount indicating a
power amount used by the heater during a
preset first time period after a heating oper-
ation of the heater is started, and
control the heating operation of the heater
based on whether the first power amount is
greater than or equal to a preset reference
power amount.

2. The aerosol generating device of exmple 1, where-
in the controller is further configured to:

based on the first power amount being greater
than or equal to the reference power amount,
end the heating operation of the heater, and
based on the first power amount less than the
reference power amount, continue the heating
operation of the heater based on a difference
between the first power amount and the refer-
ence power amount so that a temperature of the
heater is maintained lower than or equal to a
temperature of the heater when the first time pe-
riod expired.

3. The aerosol generating device of example 2,
wherein the controller is further configured to:
based on the first power amount less than the refer-
ence power amount, maintain the temperature of the
heater at the temperature of the heater when the first
time period expired, until a second power amount
indicating a power amount used by the heater after
the first time period expired reaches the difference.

4. The aerosol generating device of example 2,
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wherein the controller is further configured to:
based on the first power amount less than the refer-
ence power amount, maintain the temperature of the
heater lower than the temperature of the heater when
the first time period expired, until a second power
amount indicating a power amount used by the heat-
er after the first time expired reaches the difference.

5. The aerosol generating device of example 4,
wherein the temperature of the heater that is main-
tained until the second power amount reaches the
difference is inversely proportional to the difference.

6. The aerosol generating device of example 1, fur-
ther comprising:

a memory configured to store smoking pattern
data acquired as a user uses the aerosol gen-
erating device,
wherein the controller resets the reference pow-
er amount based on the smoking pattern data.

7. An operation method of an aerosol generating de-
vice, the operation method comprising:

starting a heating operation of a heater that
heats an aerosol generating material;
calculating a first power amount indicating a
power amount used by the heater during a pre-
set first time period after the heating operation
of the heater is started; and
controlling the heating operation of the heater
based on whether the first power amount is
greater than or equal to a preset reference pow-
er amount.

8. The operation method of example 7, wherein the
controlling the heating operation of the heater com-
prises:

based on the first power amount being greater
than or equal to the reference power amount,
ending the heating operation of the heater; and
based on the first power amount less than the
reference power amount, continuing the heating
operation the heater based on a difference be-
tween the first power amount and the reference
power amount so that a temperature of the heat-
er is maintained lower than or equal to a tem-
perature of the heater when the first time period
expired.

9. The operation method of example 8, wherein the
continuing the heating operation of the heater com-
prises:
based on the first power amount less than the refer-
ence power amount, maintaining the temperature of
the heater at the temperature of the heater when the

first time period expired, until a second power
amount indicating a power amount used by the heat-
er after the first time period expired reaches the dif-
ference.

10. The operation method of example 8, wherein the
continuing the heating operation of the heater com-
prises:
based on the first power amount less than the refer-
ence power amount, maintaining the temperature of
the heater lower than the temperature of the heater
when the first time period expired, until a second
power amount indicating a power amount used by
the heater after the first time expired reaches the
difference.

11. The operation method of example 10, wherein
the temperature of the heater that is maintained until
the second power amount reaches the difference is
inversely proportional to the difference.

12. The operation method of example 7, further com-
prising:

storing smoking pattern data acquired as a user
uses the aerosol generating device; and
resetting the reference power amount based on
the smoking pattern data.

13. A non-transitory computer-readable recording
medium having recorded thereon a program for ex-
ecuting the method of example 7 on a computer.

Claims

1. An aerosol generating device (1, 600) comprising:

a heater (13, 620) configured to heat an aerosol
generating material; and
a controller (12, 610) configured to:
calculate a first power amount indicating a power
amount used by the heater (13, 620) during a
preset first time period after a heating operation
of the heater (13, 620) is started, and
end the heating operation of the heater (13,
620), when the first time period expired and the
first power amount is greater than or equal to
the reference power amount, and
continue the heating operation of the heater (13,
620) based on a difference between the first
power amount and the reference power amount
when the first time period expired and the first
power amount is less than the reference power
amount,

wherein during the first time period, the first power
amount is calculated while controlling the heating
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operation of the heater (13, 620) according to a pre-
determined temperature profile.

2. The aerosol generating device of claim 1, wherein
when the first power amount is less than the refer-
ence power amount, the heating operation of the
heater (13, 620) is continued based on the difference
between the first power amount and the reference
power amount so that a temperature of the heater
(13, 620) is maintained lower than or equal to a tem-
perature of the heater (13, 620) when the first time
period expired.

3. The aerosol generating device of claim 2, wherein
the controller (12, 610) is further configured to:
based on the first power amount less than the refer-
ence power amount, maintain the temperature of the
heater (13, 620) at the temperature of the heater (13,
620) when the first time period expired, until a second
power amount indicating a power amount used by
the heater (13, 620) after the first time period expired
reaches the difference.

4. The aerosol generating device of claim 2, wherein
the controller (12, 610) is further configured to:
based on the first power amount less than the refer-
ence power amount, maintain the temperature of the
heater (13, 620) lower than the temperature of the
heater (13, 620) when the first time period expired,
until a second power amount indicating a power
amount used by the heater (13, 620) after the first
time expired reaches the difference.

5. The aerosol generating device of claim 4, wherein
the temperature of the heater (13, 620) that is main-
tained until the second power amount reaches the
difference is inversely proportional to the difference.

6. The aerosol generating device of claim 1, further
comprising:

a memory (650) configured to store smoking pat-
tern data acquired as a user uses the aerosol
generating device (1, 600),
wherein the controller (12, 610) is configured to
reset the reference power amount based on the
smoking pattern data.

7. An operation method of an aerosol generating device
(1, 600), the operation method comprising:

starting a heating operation of a heater (13, 620)
that heats an aerosol generating material;
calculating a first power amount indicating a
power amount used by the heater (13, 620) dur-
ing a preset first time period after the heating
operation of the heater (13, 620) is started; and
ending the heating operation of the heater (13,

620), when the first time period expired and the
first power amount is greater than or equal to
the reference power amount, and
continuing the heating operation of the heater
(13, 620) based on a difference between the first
power amount and the reference power amount
when the first time period expired and the first
power amount is less than the reference power
amount,
wherein during the first time period, the first pow-
er amount is calculated while controlling the
heating operation of the heater (13, 620) accord-
ing to a predetermined temperature profile.

8. The operation method of claim 7, wherein when the
first power amount is less than the reference power
amount, the heating operation the heater (13, 620)
is continued based on the difference between the
first power amount and the reference power amount
so that a temperature of the heater (13, 620) is main-
tained lower than or equal to a temperature of the
heater (13, 620) when the first time period expired.

9. The operation method of claim 8, wherein the con-
tinuing the heating operation of the heater (13, 620)
comprises:
based on the first power amount less than the refer-
ence power amount, maintaining the temperature of
the heater (13, 620) at the temperature of the heater
(13, 620) when the first time period expired, until a
second power amount indicating a power amount
used by the heater (13, 620) after the first time period
expired reaches the difference.

10. The operation method of claim 8, wherein the con-
tinuing the heating operation of the heater (13, 620)
comprises:
based on the first power amount less than the refer-
ence power amount, maintaining the temperature of
the heater (13, 620) lower than the temperature of
the heater (13, 620) when the first time period ex-
pired, until a second power amount indicating a pow-
er amount used by the heater (13, 620) after the first
time expired reaches the difference.

11. The operation method of claim 10, wherein the tem-
perature of the heater (13, 620) that is maintained
until the second power amount reaches the differ-
ence is inversely proportional to the difference.

12. The operation method of claim 7, further comprising:

storing smoking pattern data acquired as a user
uses the aerosol generating device (1, 600); and
resetting the reference power amount based on
the smoking pattern data.

13. A non-transitory computer-readable recording me-
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dium having recorded thereon a program for execut-
ing the method of claim 7 on a computer.
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